Headache prevalence is age-dependent, declining progressively, especially after 55-60 years of age. This has been confirmed by almost all epidemiologic studies [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] . Despite this trend, after the age of 65 years, more than 13% of women and 7% of men continue to complain of headache [18] . Chronic tension-type headache, instead, does not seem to decrease with increasing age [18, 19] . The etiology of headache is also age-dependent. The incidence of primary headaches declines, while that of secondary headaches tends to become higher with increasing age [20] [21] [22] [23] . Some headaches, such as that secondary to giant cell arteritis, appear in almost all cases after age of 60 years [23] . Among primary headaches, hypnic headache presents an onset prevalently in the elderly [24] [25] [26] . Elderly patients more often have comorbidity with other disorders [27] [28] [29] [30] . Although the prevalence of headache in the elderly is relevant, few clinical and epidemiologic studies have been conducted until now in patients aged over 65 years. In some studies of the general adult population, only subjects up to 65 years of age have been studied [9, 10, 31] . We report the prevalence of headache in a population of subjects over 65 years of age seen at our centre.
from 1995 to 2002, with particular attention to the subgroup of patients over 65 years of age. The following parameters were evaluated: age and sex of the patients, age at headache onset and diagnosis of headache type, according to the criteria established by the International Headache Society in 1988. Headache trend over the last 10 years and the abuse of drugs, if present, in patients affected by chronic headache were also evaluated. The criteria proposed by Silberstein et al. [32] in 1998 were used to the classify chronic headaches and drug abuse. As for secondary headaches, the criteria proposed by Sjaastad et al. [33] in 1998 were used for the diagnosis of cervicogenic headache.
Results
Of the 4417 patients seen at the Headache Center between 1995 and 2002, a total of 282 (6.4%) were over 65 years of age at their first evaluation. Primary headaches were diagnosed in 230 (81.6%) of the subjects studied (mean age 68.9 years; SD=5.4). Secondary headaches were diagnosed in 42 (14.9%) patients of mean age 73.8 years (SD=6.3), while non-classifiable headaches were recorded in 10 (3.5%) subjects of mean age 76.6 years (SD=8.2). In the last two groups, the average age of the patients was significantly greater than that of patients affected by primary headache.
In the group of patients with primary headaches (Table  1) , the prevalence was almost identical for migraine without aura (27.8%), transformed migraine (26.1%), and chronic tension-type headache (25.7%). The remaining cases included: migraine without aura + tension-type headache, migraine with aura, episodic cluster headache, hypnic headache, episodic tension-type headache and chronic cluster headache.
Overall, almost 80% of the cases affected by migraine and tension-type headache belonged to the 65-69 year and 70-74 year age groups; the number of patients over 80 years of age was remarkable ( Table 2) .
As for the distribution according to gender, women represented the vast majority, accounting for 78.3% of the cases. In patients with migraine and tension-type headaches, the highest percentage of women was found in the group with transformed migraine (81.7%). Among the 5 cases of episodic cluster headache, female patients represented 20.0%, whereas the only case of chronic cluster headache was a female subject. Female patients represented 75.0% of the cases of hypnic headache (Table 1) .
Among the patients affected by primary headaches, the onset of symptoms occurred before the age of 45 years (Table 1) in almost all cases of transformed migraine (91.6%), and in the majority of patients with migraine without aura (67.2%) and chronic tension-type headache (66.1%). The onset of the other types of headaches occurred more rarely before 45 years, respectively in 50.0% of the cases of migraine with aura and in 40.0% of the patients with episodic cluster headache. In no patients affected by hypnic headache did the clinical symptoms start before that age.
The onset of primary headaches over age 65 was reported in only 11 of 230 cases (4.8%). Within the various types of primary headaches (Tables 1, 2 ), in subjects affected by migraine without aura the onset after this age was reported in only 1 of 64 cases (1.6%), and in patients with chronic tension-type headache in 3 of 59 cases (5.1%); whereas in migraine with aura, 1 of 10 patients (10.0%) referred the beginning of symptoms after this age. The clinical picture for episodic cluster headache began after age 65 in 2 of 5 patients (40%). Patients affected by hypnic headache had the first attacks over age 65 in 75% of the cases (3 of 4 subjects).
An analysis of the trend of primary headaches (Table 3 ) in the past 10 years showed that 60% of the 10 patients affected by migraine with aura had noted an improvement while 20% experienced a worsening. An improvement, even if less evident, was reported also by 18 patients (28.1%) affected by migraine without aura. A worsening clinical picture was noted above all in subjects with chronic tension-type headache (32.2%). Transformed migraine presented the minor changes in the last 10 years (Table 3) . Among patients affected by chronic headache, overuse of drugs was found in the majority of the cases of transformed migraine (66.7%, in 40 of 60 cases). Overuse was observed in 28.8% (17 of 59 cases) of the patients with chronic tension-type headache.
Secondary headaches were represented above all by headache associated with cervical spine disorder (26.2%), trigeminal neuralgia (26.2%), and cervicogenic headache (23.7%).
Onset of secondary headaches (Table 4 ) occurred in most patients (66.6%) after 65 years of age, with the only exception of cervicogenic headache, which started after this age in 30% of the patients. Trigeminal neuralgia, in particular, began in more than 90% of subjects after the age of 65 years. Late onset was reported by patients affected by cervical spine disorder (63.6%) and giant cell arteritis (66.7%).
Discussion
The prevalence of headache in the elderly appears to be relevant, even if few clinical and epidemiologic studies have been carried out concerning headache patients over age 65 years. These subjects frequently present other disorders and subsequently the pharmacological treatments, both symptomatic and prophylactic, require particular caution [24, [26] [27] [28] [29] . In our study, patients over 65 years of age accounted for 6.4% of the whole adult headache population which was studied. Primary headaches (81.6% of the cases) were more frequent than secondary headaches (14.9%), consistent with the data reported in the literature [18] [19] [20] [21] [22] [23] [24] [26] [27] [28] [29] [30] . Among primary headaches, migraine without aura, transformed migraine and chronic tension-type headache, which accounted for 79.6% of the cases, were the most frequent disorders, with similar prevalences. These data confirm the results of other studies carried out in other headache centres [23, 34, 35] . In population-based studies, conversely, tension-type headache was the most frequent headache in the elderly, although these studies did not differentiate the chronic from the episodic pattern [1, 3, 8, 18-22, 24, 26-30, 36, 37] . This apparent discrepancy can be justified by the fact that mainly patients with disabling and severe headaches, particularly transformed migraine, refer to a headache centre. Only occasionally subjects with episodic tension-type headache seek consultation at a specialized centre.
Among the patients in the present study with primary headaches, 4.3% had migraine with aura. In some population-based studies, percentages greater than 25% have been reported [22, 36] . The difference appears to be related to different methodological approaches, regarding in particular the design of the questionnaires sent out to the patients in the population-based studies. In our study, the percentages of patients ≥80 years of age suffering from migraine without aura and transformed migraine were 6.7% and 3.3%, respectively, whereas more patients were affected by chronic tension-type headache (8.5%). These data are in accordance with other population-based epidemiologic studies that showed a progressive decrease in migraine and a persistent increase in chronic tension-type headache with increasing age [8, 11, 18, 36] .
Our study population had a large proportion of women (78.3%); only in two other studies similar results were reported [11, 35] , whereas in other papers the female-male ratio varied between 2.0 and 2.5. The predominance of the female gender also concerns patients with hypnic headache (75.0% of cases), a disorder which typically begins over age 60 years and is more common in women [26, 38] . Episodic cluster headache was more prominent in male patients (80.0% of 5 cases).
Among primary headaches, onset occurred before age 45 years in almost all the cases of transformed migraine and in the majority of cases of migraine without aura and chronic tension-type headache. In this regard there is a general agreement in the literature. In a population-based study concerning chronic headaches, the chronic pattern started on average at the age of 33 years for transformed migraine and at the age of 44 years for tension-type headache [30] . Among the 5 patients affected by migraine with aura, headache onset occurred after age 45 years in 50% of cases and over age 65 years in 10%. In these cases a correct diagnosis is mandatory, and computed tomography and magnetic resonance imaging are often required to rule out a possible secondary form.
In our study, the onset of episodic cluster headache before age 45 occurred in 2 of 5 subjects. This finding indicates how cluster headache still active in advanced age, seems to present a rather late onset, in the majority of the cases over age 45, but also over age 65, as noticed in 2 patients (40.0%).
The clinical symptoms began over age 65 years in 5.1% of our subjects affected by chronic tension-type headache and in 1 of the 2 patients with episodic tensiontype headache, whereas migraine without aura only exceptionally appeared for the first time in the elderly (1 of 64 cases). The rarity of this event is confirmed by other studies: 3 of 92 cases in the population-study by Prencipe et al. [18] and 1 of 193 cases in the study by Pascual and Berciano [34] . It should be noted that, as mentioned above, episodic cluster headache can start over 65 years of age, as it was observed in 2 of 5 cases in our study, in 6 of 14 cases in the paper by Solomon et al. [23] and in 3 of 6 cases in the study by Pascual and Berciano [34] . These findings appear to be in contrast with the literature, since it has been reported that the mean age at onset for cluster headache is 30 years and that its beginning in advanced age should be considered extremely rare [39] . Only one female patient had chronic cluster headache; in another study a female preponderance in the elderly had been described [39] .
In 75.0% of 4 cases, hypnic headache began over age 65 years. This finding agrees with the literature, since the mean age at onset of this headache occurs usually over the age of 60 years [38] .
The evaluation of the course of primary headaches in the last 10 years showed that migraine without aura remained substantially unchanged in two-thirds of the cases, whereas an improvement was reported in almost one-third of the cases; transformed migraine worsened in 13.3% of 60 patients, while in 80.0% of cases it did not show substantial changes. Chronic tension-type headache only occasionally improved; in 59.3% of cases it remained unchanged, but worsened in 32.2% as reported also by other authors [8, 11, 18, 36] . Drug overuse, according to Silberstein et al.'s criteria [32] , was found in two-thirds of the cases of transformed migraine and in almost one-third of the cases of chronic tension-type headache. Similar data have been reported in other studies conducted in European and North American populations [18, 32] , whereas in China drug abuse was found in less than 25% of the patients affected by chronic headache, probably in relation to sociocultural and environmental factors [19] . The most frequent secondary headaches were headache associated with cervical spine disorder and trigeminal neuralgia, as also found in the few studies conducted in geriatric patients [23, 34] . Cervicogenic headache was diagnosed in 23.7% of our cases; the other secondary headaches were less frequent. We diagnosed 3 patients with giant cell arteritis and 2 patients with chronic postherpetic neuralgia, secondary to a previous herpes zoster infection involving the first trigeminal branch.
In secondary headaches, onset occurred in 66.7% of cases after 65; this was noted above all in trigeminal neuralgia (90.9% of cases). Giant cell arteritis and headache associated with cervical spine disorder began over age 65 years in two-thirds of the cases. Cervicogenic headache had a different pattern, starting more frequently before age 65 years (70.0% of the cases), as reported by another study [33] .
Conclusions
Overall, the prevalence of headaches in this elderly population is remarkable and noteworthy. Primary headaches were more frequent, in particular chronic headaches (transformed migraine and chronic tension-type headache). Migraine without aura was, however, more commonly diagnosed in advanced age. Migraine with aura and episodic cluster headache can still affect the geriatric patients. These headaches may even begin after age 65 years, and in such cases a differential diagnosis versus secondary headaches is mandatory.
Considering the major difficulties in the choice of headache treatment in the elderly, due also to the frequent comorbidity with other disorders, further clinical and, in particular, epidemiologic studies should be carried out, with the aim of defining possible therapeutic guidelines for these patients.
